To analyze possible housing finance reforms we extend the house price-to-rent approach in our 2011 paper by adding 1 Combined (first and second lien) LTVs for first time buyers are derived from the American Housing Survey. The majority of government mortgages are FHA and VA loans. The first time buyer LTV ratio is less endogenous and displays a very different time path than the LTV ratios of repeat home-buyers, who often use capital gains for down-payments.
equations for non-government LTVs, overall LTVs and rents to the model. John V. Duca, John Muellbauer, and Anthony Murphy (2013) show that overall first time buyer LTV ratios are needed to account for FHA's expansion since 2008, partly offsetting the contraction of private credit. (1) and (2) in Table 1 . The long run house price-to-rent ratio in equation (3) The user cost of housing UC equals the sum of the after tax mortgage, property tax, depreciation and insurance rates minus the lagged annual rate of appreciation over the prior four years, adjusted for the annualized cost of selling a home. Many studies argue that lagged rates of appreciation are good proxies for expected house price appreciation, suggesting a role for extrapolation in the formation of household expectations. total PCE prices, as rents often include utilities), and inflation surprises (tracked by the change in the inflation rate, ∆ 2 lnPC, capturing nominal inertia).
II. Simulation Findings
The system of four equations is used to simulate the effect on the house price-torent ratio of changing some aspects of further rises in the house price-to-rent ratio.
As mortgage rates rise, and fundamentals (e.g., the equilibrium correction term in the house price-to-rent equation) kick in, the HP/Rent ratio peaks and starts to retreat. 
III. Comments
The recent boom, bust, and partial recovery in house prices reveals the key roles played by interest rates, lending standards and extrapolative house price expectations. The house-price-to-rent ratio seems likely to rise in the medium run, (2), and the conditional mean of (2) into the house price-to-rent equation (3). The rent equation (4) is estimated by OLS over the period 1979q1 to 2013q4. In order to conserve space, a small number of impulse dummies and other terms in equations (3) and (4) are omitted.
Source: Authors' calculations. ***, ** and * denote significance at the 1, 5 and 10 percent levels respectively.
